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(54) LIGHT-EMITTING CHIP DEVICE WITH CASE AND METHOD OF MANUFACTURE THEREOF 



(57) A chip-type light-emitting device ( 1 0) with case 
includes a chip (1 2), and the chip is die-bonded onto an 
electrode (16a) formed on a substrate (14). Further- 
more, the light-emitting device includes a case (20) hav- 
ing holes (24a, 24b) at an approximately center of re- 
spective lower portions on first side surfaces of the case, 



and steps (26a, 26b) formed on respective upper edges 
of second side surfaces. A transparent resin for sealing 
the chip is filled from the holes to be filled in the case 2. 
At this time, the transparent resin is flowed from bottom 
to top in the case, and an air is discharged from an air 
vent which includes the steps. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a chip-type 
light-emitting device with case and a method of manu- 
facture thereof. More specifically, the present invention 
relates to a chip-type light-emitting device with case, in 
which a chip is bonded onto a substrate formed with 
electrodes, and a resin is filled as a sealant in a case 
having a rectangular shape in plane and covering the 
chip on the substrate, and a manufacturing method 
thereof. 

PRIOR ART 

[0002] Such a kind of a conventional chip-type light- 
emitting device 1 shown in Figure 5 (A) includes a sub- 
strate 2, and a semiconductor LED chip (hereinafter 
briefly referred to as a chip) 4 is die-bonded onto an elec- 
trode (lead) 3a formed on a surface of the substrate 2 
by silver plate, for example. Furthermore, a bonding wire 
5 is wire-bonded to connect a bonding pad 4a formed 
on an upper portion of the chip 4 to another lead 3b. In 
addition, in the chip-type light-emitting device 1 , a trans- 
parent resin 6 is formed on a main surface (upper sur- 
face) of the substrate 2 so as to cover the chip 4. A hole 
7 is formed at an approximately center of the transparent 
resin 6, and on a surface of the hole 7, a plating layer 8 
is applied as understood from Figure 5 (B) whjch is a 
sectional view at a line P-P' shown in Figure 5 (A). Fur- 
thermore, a transparent resin 9 is filled in the hole 7 as 
a sealant, and the chip 4 is sealed. In such the chip-type 
light-emitting device 1 , a number of manufacturing steps 
was reduced by injecting a resin by a transfer mold 
(opaque resin 6 and transparent resin 9). 
[0003] However, in this prior art, as the transparent 
resin 9 was injected from above the hole 7 by the trans- 
fer mold, air bubbles might be contaminated in the trans- 
parent resin 9, i.e. the sealant, or there occurred the un- 
titling of the transparent resin 9. Therefore, in a case that 
the chip-type light-emitting device with case was auto- 
matically formed by merely applying the transfer mold, 
a similar problem was brought about. 

SUMMARY OF THE INVENTION 

[0004] Therefore, the primary object of the present in- 
vention is to provide a chip-type light-emitting device 
with case and a method of manufacture thereof, capable 
of stably forming a sealant even when formed by a trans- 
fer mold. 

[0005] A chip-type light-emitting device with case, ac- 
cording to the present invention is a device in which a 
chip is bonded onto a substrate formed with electrodes 
on its surface; and a resin is filled as a sealant in a case 
having a rectangular shape in plane and covering the 
chip on the substrate, comprising: holes provided at low- 



er portions on first opposite side surfaces of the case; 
and steps formed on upper edges of second side sur- 
faces sandwiched by the first side surfaces. 
[0006] A manufacture method for such a chip-type 
5 light-emitting device with case comprises steps of: (a) 
bonding a chip onto a substrate; (b) arranging a case 
on the substrate; and (c) forming a sealant by flowing a 
resin in the case. 

[0007] Preferably, the step (a) includes a step (a1) 
io bonding a plurality of chips onto a continuous substrate, 
and the step (b) includes a step (b1) arranging continu- 
ous case on the continuous substrate, and the step (c) 
includes a step (c1 ) forming a continuous sealant by fill- 
ing the resin in the continuous case, and further 
'5 comprising :(d) dicing a continuous body. 

[0008] In this chip-type light-emitting device with 
case, the electrodes are formed on the substrate, and 
the chip is bonded onto the electrodes. Furthermore, the 
case having a rectangular shape in plane is provided to 
cover the chip, and a resin such as an epoxy resin, for 
example is filled in the case as the sealant. On the case, 
the holes are formed in lower portions of the first oppo- 
site side surfaces. In addition, on the upper edges of the 
second side surface, steps are provided. Therefore, 
when filling a resin, the sealant is injected from the holes 
(injection ports), and an air is discharged from exhaust 
vents (air vents) which includes the steps. Due to this, 
no air bubble is contaminated into the resin, and unfilling 
of the resin never occurs. 

[0009] In other words, such the chip-type light-emit- 
ting device with case is formed by flowing a resin from 
bottom to top in the case. 

[0010] For example, if a bonding wire connecting the 
chip and a lead is bonded in a direction along a flow of 
the resin intruded through the holes, it is possible to pre- 
vent the bonding wire from being damaged mechanical- 
ly due to the injection of the resin for forming a sealant. 
[0011] According to this present invention, it is possi- 
ble to form a sealant stably even if formed by a transfer 
mold as no air bubble is contaminated in the resin and 
no resin is left unfilled. 

[0012] The above described objects and other ob- 
jects, features, aspects and advantages of the present 
invention will become more apparent from the following 
detailed description of the present invention when taken 
in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] 

Figure 1 is an illustrative view showing one embod- 
iment of the present invention; 
Figure 2 is an illustrative view showing a sectional 
view of a chip-type light-emitting device with case 
shown in Figure 1 embodiment; 
Figure 3 is an illustrative view showing a manufac- 
ture process of forming a chip-type light-emitting 
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device with case shown in Figure 1 embodiment; 
Figure 4 is an illustrative view showing a manufac- 
ture process of forming a chip-type light-emitting 
device with case shown in Figure 1 embodiment; 
Figure 5 is an illustrative view showing a conven- 
tional chip-type light-emitting device with case. 

BEST FORM FOR PRACTICING THE INVENTION 

[001 4] Referring to Figure 1 , a chip-type light-emitting 
device with case (hereinafter briefly referred to as light- 
emitting device) 10 of this embodiment includes a sem- 
iconductor light-emitting element (LED chip) 1 2, and the 
LED chip 1 2 is die-bonded, onto an electrode (lead) 1 6a 
formed on a surface of a substrate 1 4 by silver paste, 
for example. Furthermore, a metal thin wire (bonding 
wire) 18 such as a gold wire is wire-bonded in order to 
connect a bonding pad 1 2a provided on the top of the 
LED chip 1 2 to another lead 1 6b. It is noted that in order 
to be easily understood, the leads 16a and 16b are rep- 
resented by adding a thickness, in reality, however, they 
are formed in a thin film. In addition, the leads 16a ands 
1 6b are patterned and formed by a lithography process 
and an etching process on the surface of the substrate 
14. Furthermore, the lead 16a and 16b are formed in 
such a manner as to extend from a one main surface 
(upper surface) of the substrate 1 4 to the other main sur- 
face (lower surface) via an approximately center portion 
(throughhole) of a side surface. 
[0015] In addition, the light-emitting device 10 in- 
cludes a case 20 having a rectangular shape in plane 
(hereinafter briefly referred to as a case), and the case 
20 is disposed on the upper surface of the substrate 1 4 
so as to cover the chip 12. The case 20 is formed by an 
opaque resin 20 on which a plating layer 20b of Ni (Nick- 
el) and Cu (Copper) is applied. In addition, in the case 
20, at approximately centers of respective lower por- 
tions of the first opposite side surfaces of the 22a and 
22b, holes (injection ports) 24a and 24b are formed, and 
on upper edges of each of second opposite side surfac- 
es 22c and 22d sandwiched by side surfaces 22a and 
22b, steps 26a and 26b are formed. It is noted that the 
steps 26a and 26b are continuously formed up to a hol- 
low 22e at a center of the case 20. 
[0016] In addition, as well understood by referring to 
Figure 2 which is a sectional view at a line A-A' shown 
in Figure 1, a transparent resin 28 such as an epoxy 
resin for protecting the chip 12 and the bonding wire 18 
is filled in the hollow 22 of the case 20. In other words, 
the chip 12 is sealed by the transparent resin 28 as a 
sealant. It is noted that in Figure 1 , in order to show sim- 
ply, the transparent resin 28 is omitted. 
[0017] Furthermore, as understood from Figure 2, a 
cross section of the hollow 22e is formed in a trapezoid- 
like shape. An oblique line between its upper base and 
lower base is inclined at such an angle so as to make 
an entire reflection of a light emitted from the chip 12. 
In other words, an inner surface of the hollow 22e is 
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formed in a tapered shape, and the light-emitting device 
10 can thus emit a light efficiently. 
[0018] When forming such the light-emitting device 
10, for example, as shown in Figure 3 (A), a continuous 

5 substrate 30 and a continuous case 32 are used to form 
a plurality of light-emitting devices 10. Although not 
shown, a plurality of sets of the leads 16a and 16b as 
described above are respectively formed continuously 
in longitudinal and lateral directions on a surface of the 

10 continuous substrate 30 according to the number of the 
light-emitting devices to be formed. Furthermore, in the 
continuous case 32, cases 20 are continuously formed 
according to the number of the light-emitting devices 10 
to be formed. To describe in detail, in the continuous 

15 case 32, a plurality of long vents 32a is formed in such 
a manner as to be tangent to a plurality of hollows 22e 
formed continuously with predetermined intervals, and 
although not shown, the injection ports 24a and 24b as 
described above are formed on contact points of the hol- 

20 lows 22e and the long vent 32a. Furthermore, a plurality 
of steps 26a and 26b are formed in such a manner as 
to be parallel to the long vent 32a and to pass through 
approximately centers of the hollows 20e. Therefore, as 
understood from Figure 4 which magnifies a part of Fig- 

25 ure 3, a groove 36 parallel with the long vent 32a is 
formed on the hollow 22e which is continuously dis- 
posed. It is noted that in Figure 4 a part of a molded 
product 34 is shown, as understood from Figures 3 (A) 
and 3 (B), a portion shown in Figure 4 is continued in 

30 the longitudinal and lateral directions, and the molded 
product 34 is then formed. 

[0019] Returning to Figure 3 (A) in order to describe 
a specific method of manufacture (forming), at first, the 
chips 12 are die-bonded onto each of the plurality of 

35 leads 1 6a formed on the continuous substrate 30. Next, 
the bonding wires 18 are wire-bonded onto each of the 
bonding pads 1 2a and each of the plurality of the leads 
16b. Consequently, as shown in Figure 3 (B), the con- 
tinuous case 32 is mounted on the continuous substrate 

to 30, and the case 32 is heated and then adhered. 

[0020] The transparent resin 28 is injected by a trans- 
fer mold in the plurality of molded products 34 formed 
by the continuous substrate 30 and the continuous case 
32 which are thus adhered. More specifically, in the 

45 molded product 34, a metal mold (not shown) which is 
formed in such a manner as to be brought into contact 
to an upper surface of the continuous case 32 is pressed 
down from above the continuous case 32, and the trans- 
parent resin 28 is then injected from one end of the long 

50 hole 32a. It is noted that the transparent resin 28 is 
turned into a tablet-like shape in advance, and injected 
by being pressurized by a plunger. 
[0021] In other words, as understood from Figure 4 
showing a part of the molded product 34, the transparent 

55 resin 28 runs through an injection path P (a part of the 
long vent 32a), and is injected from the injection ports 
24a and 24b provided on each of the light-emitting de- 
vices 10. It is noted that, for the convenience to illustrate 
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side surfaces of said case; and 
steps formed on upper edges of second side 
surfaces sandwiched by said first side surfac- 
es. 

5 

2. A chip-type light-emitting device with case accord- 
ing to claim 1, further comprising a bonding wire 
connecting said chip and said electrodes, wherein 

said bonding wire is bonded in a direction 
10 along a flow of said resin intruded from said holes. 

3. A method of manufacture for a chip-type light-emit- 
ting device with case which includes a case having 
a rectangular shape in plane and disposed on the 

'5 substrate and a sealant formed in the case and for 
sealing the chip, comprises steps of: 
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in Figure, an injection path on a side of the injection ports 
24b in Figure 4 is omitted, the direction is, however, the 
same as the injection path P. Furthermore, since the 
bonding wires 18 are bonded in such a direction as to 
be along the flow of the transparent resin 28 intruded 
from the injection ports 24a and 24 b, these bonding 
wires are not mechanically damaged by injecting the 
transparent resin 28. 

[0022] The transparent resin 28 is thus injected from 
the injection ports 24a and 24b, that is, flowed from bot- 
tom to top in the case 20, and then the transparent resin 
28 is filled in the cases 20. When the transparent resin 
28 is thus injected, an air is discharged from exhaust 
vents (air vents) formed by the groove 36 and the metal 
mold through an exhaust path Q. Due to this, not only 
no air bubble is not contaminated in the transparent res- 
in 28, but also no unfiliing of the transparent resin 28 
occurs. Furthermore, a surface of the transparent resin 
28 becomes fiat, enabling to collect a light outputted 
from the light-emitting device 10 in a desired direction. 
[0023] When the transparent resin 28 is cured by 
heat, namely, when the chip 1 2 is sealed, in the following 
step the molded product 34 is subjected to a dicing, and 
then a plurality of discrete light-emitting devices 10 is 
obtained. Subsequently, the transparent resin 28 is in- 
jected in the subsequent molded product 34. Thereafter, 
the same processes described above are carried out to 
each of the molded products 34. 
[0024] According to this embodiment, since the trans- 
parent resin is flowed from bottom to top in the case by 
the transfer mold, and the air is discharged from the ex- 
haust vents, the air bubble is not contaminated in the 
transparent resin, and unfiliing of the transparent resin 
does not occur. As a result, even if formed by the transfer 
mold, the sealant can be stably formed. It thus enables 
to increase the yield. 

[0025] It is noted that in this embodiment, only a meth- 
od of manufacture for a chip-type light-emitting device 
with case was described. However, such a method of 
manufacture is also applicable to a chip-type sensor and 
the like. 

[0026] Although the present invention has been de- 
scribed and illustrated in detail, it is clearly understood 
that the same is by way of illustration and example only 
and is not to be taken by way of limitation, the spirit and 
scope of the present invention being limited only by the 
terms of the appended claims. 



Claims 

1 . A chip-type light-emitting device with case, in where 
a chip is bonded onto a substrate formed with elec- 
trodes, and a resin is filled as a sealant in a case 
having a rectangular shape in plane and covering 
said chip on said substrate, comprising: 

holes formed at lower portions on first opposite 



(a) bonding a chip onto said substrate; 

(b) arranging said case on said substrate; and 
20 (c) forming said sealant by flowing said resin 

from bottom to top in said case. 

4. A method according to claim 3, wherein, 

25 said step (a) includes a step (a1 ) bonding a plu- 

rality of chips onto a successive substrate, 
said step (b) includes a step (b1) arranging a 
continuous case on said successive substrate, 
and 

30 said step (c) includes a step (c1 ) forming a con- 

tinuous sealant by filling said resin in said con- 
tinuous case, and further comprising a step of: 
(a) dicing a continuous body. 

35 5. A method according to claim 3 or 4, wherein in said 
step (c), the bonding wire is bonded in a direction 
along a flow of the resin intruded from the holes in 
said case. 
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